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a. Abbreviations . See Appendix A for a listing 

b. Personnel Contacted . See Appendix B for lis 
>htacted. 
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a. Background . In 1985, a consultation was cord 
rence 11 ) to address the potential impact of fi 
Camp Edwards upon the underlying sole-source aqui 
Edwards encompasses much of the major recharge 
potable water source, all waste disposal /sanitary pr 
with respect to their potential for contributing to 
ground water. The geology and soil characteristics 
indigenous to this region of Cape Cod (e.g., the prejs 
permeable soils and relatively rapid ground-water fl 
for such evaluation. Among the findings documented 
opsn-pit field latrines, which permitted a localizec 
circuited" route of percolation of domestic wastewafle 
Although flows would be relatively small throughout 
renoval - which generally occurs within the top few 
minimized since all surface vegetation was removed 
several feet below the surface. [Nitrogen, in the i 
imparts a potentially toxic effect - methemoglobinen 
topdlers, and has been assigned a maximum contaminant 
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c Retrofit Construction. 






nitrogen, as a primary drinking water standard (reference 3)]. Plumes of 
nitrate contamination have been observed within the ground water of this 
region (reference 15). The Environmental Assessment published In 1985 

fro?wh? r C h h d6PlC ?H ed th6Se 0pen " p1t latrines as co "^ete u atrlnes 

n ^ J h here woul J em ^ate no adverse, environmental impact. The primary 
olonnL th ^ current Investigation was to determine the viability of rec- 
ommended remedial alternatives: retrofit of latrines with appropriate 
IJXn «f ^ Ude the , each1ng of wast ^aters to ground water, the Install- 
ll\?£ T!* ^ 9 We S t0 ascer tain if these structures posed an 

f? lit on of l\ th * qUal1 ^ ° f the P^cted Cape Cod Aquifer, or the justi- 
fication of taking no action due to the absence of a real threat. 

b. Description. At the time of this consultation 28 field latrine* 
were scattered throughout the training areas of Camp Edwards The first 24 

f£\hr;s« c i ,d , d ; r1nfl the Fan and 2inter ° f '^-8 ere UirJl 

for the 1983 training season. The final four facilities were Dut into HIT 
ice during April 1986. Historically, utilization ha ema ned rlt nS con 

J v ?hL h° A U9h0U J the des1 9 nated tra1n1n 9 P eriods " e.g.! approxima e y 
May through August - and nonexistent during the remainder of the vear The 

°? elT S Vl?X ST de r 9ne . d t0 haVe an oPen-pUwhfcVe^end e* 
; Tee y 4 nches below the floor elevation (Figure 1). At the time of this 

wUM n ?Jl°Si^ 0l1 2-, (e ;H-' f6Cal matter ' pap ' r ' and debri ) ha c?um ed 
within the pits, while the wastewater drained through the underlying so Is 

Z n ?! S h P ° rt WaS i° Cated 0n each bundin 9 t0 *"™ periodic ceaning of' 
the pits; however, this procedure would prove quite difficult In the rem 

b%Y ^ct^otir V™ '" ™ teSater ' or Jer'ihl h may' dd^d 
!aii J?. 5 t,d ? P 5 K P um P er ' w ould rapidly infiltrate into the exoosed 

IccLull* dry S ? 1d c ? k ? WOuld remain - Th " s - removal coulS only be 
accomplished manually. Solids which had accrued in some of the more fro 

?once n Vtl't ll'llltl'l™*^ yet t0 levels ^^ng^ed? .te° a " 
ZTstt LtlVS ° 1n Whe I e the troops ma * come 1n direct contact with 

s ont L fn e I reme L S, °^ anaer0bk degradation of the so ids, 



P 



2 



- 



Water Quality Engr Consultation No. 31-24-0813-88, 23-25 Sep 87 









^ 



il 



GROUND 



SEATS 
(BACK TO BACK) 



ELEVATION 






LATRINE STRUCTURE 




3'-4' 



T 

2' 



4*-4' 
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« In 9 n5 ean0U J E° rt - The Hypalon liner su 99ested in reference 8 Is a 
45-mll nylon-reinforced material which would be attached to the upper con 
crete block wall by 1- x 3-inch treated boards. This, or a similar* 11 e 

bv QlaL C °rnr k e "J l^ll ^^ ° f P ° Ur6d C ° nCrete t0 P rec1 ^ UHC 

Dy glass, rocks, and septic pumpout hoses. 

tenance of LSfflrnm! ] S \t maj0r cons1der at1on in the design and main- 
tenance of such facilities. When a water-tight vault is present the waste 

in an iZnllT^ 6 ? olidS - must be periodically reJoved'a nSSispo ed of 

fnr noJo P I ? d , manner to m1nimize the presence of foul odors and vectors 

edT a? f ed^ent r a t Sm ; SSl ° n : SUCh S6rv1CeS ma * be readil * wntrlct- 
ea to a qualified septic tank pumping service, who would be responsible for 

the removal and disposal of solids and wastewater to an approved land or 
sewage treatment facility. Latrine facilities which receive cont nuoufuse 
*Z1 ° U V he tra " " 9 Season ma * re < uire cleanin 9 twice during tk year 

;nV SenV ;;?! d ^ at a single PWt/cleaning might be * ' 
sufficient during that timeframe. 

(3) The OCE has endorsed (reference 10) the findinas of CERL whirh 
f c?lit? J! for 1nsta11a fi 0n 0f aerated vault la ^ines or omposting atr 
■ Jfil I em0t ? Site waste handing- This would eliminate the app 1c- 
ation of conventional vault latrines wherever possible by addinq an on??tl 

era eS n vau r itT? Stin9 ca P ab11i ^ respective!?. The Inst*? a o o? 
aerated vault latrines appears to be the more feasible of the two alterna 
t ves from the standpoint of both cost and manpower requirements A Sor/ 
blower unit supplying forced air through a perforated pipe located neJrthP 

tflthfi thl Sni? Ult T ld ?T ide en0ugh ai? to maintain' ero * o io 
within this unit, and preclude the problems associated with an anaerobir 

wel Trn f R ? U H t1n ? ma1ntenan « of the motor/blower wo d be r uTn as 
Srawba k o ?M 6d ''"^l!* activ1t1 «. as discussed above. The primary 
drawbacks to this approach would be the requirement for electrical «rvlr« 

Srr "v--" rasas kvk ; 

appear to'be Ill r^!!?*! " ° f re t rt T; te,i "ter-tight vault floors would 

E necesslrv e ™ 'I;?""™ ?! Choi ? e at Can, P Ed " ards ' s h o«l" one be 
oeemeo necessary. This option would provide complete protection to the 

sgg arcs. x'ss^tRW^sss is :? a :S • 

would require minimal repair/maintenance by installation personnel A 
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service contract would be necessary, however, to facilitate the extraction 
and proper disposal of collected wastes annually, at a minimum. The equip- 
ment and labor necessary to create aerated vault latrines has been estimat- 
ed by CERL (reference 8) to cost an additional $2,000 per unit. The primary 
constraints to the aeration option Involve the provision of electrical 
power, associated energy costs, and blower/motor unit maintenance. There 
appears to be no need for such an upgrade at Camp Edwards. 

d. Monitoring Hells . 

(1) Retrofit activities may be avoided if 1t can be shown that the 
latrines, as currently constructed, posed no threat to ground-water sup- 
plies. This may be proven through the installation of properly located 
monitoring wells which would intercept and define any contamination emanat- 
ing from the pit latrines. Also, it was determined that the ground-water 
downgradient from a cluster of latrines would be examined, 1f possible, to 
simulate a worst-case scenario and make 1t easier to detect any potential 
adverse Impacts. 

(2) After siting each existing latrine structure on an installa- 
tion map, two small clusters of facilities were Identified in sector C-16 
of the training area (within the northeast corner of the Camp Edwards 
installation boundary) (Figure 2). Buildings 16 and 17, found in the 
southwestern corner of the sector, are adjacent to one another in an area 
prominently utilized as a company headquarters/bivouac area during training 
exercises. Along the eastern perimeter of the sector (and the Installation) 
are Buildings 21, 22, 23, and 24. This area 1s often used as a brigade 
bivouac area or as the site of the combat trains operations. These 
facilities are grouped closely enough to meet the objectives stated 1n 
paragraph 4d(l). 

(3) Next, the basic direction of ground-water flow was determined 
1n order to properly site such wells. Information provided by the USGS 
(reference 16) and the Cape Cod Planning and Economic Development Commiss- 
ion (reference 17) Indicates that the central portion of Camp Edwards 
encompasses the primary recharge zone for the Cape Cod Aquifer. Hater Is 
mounded at an elevation of 60+ feet above MSL in this zone, and flows 
radially outward from that point. In the selected study area the direction 
of regional ground water flow is approximately NNE - originating around the 
Impact area and ranges on the eastern side before heading toward the town 
of Sandwich. 

(4) Review of the numerous drilling operations which have been 
accomplished at this Installation indicates that the one major water- 
bearing zone underlies this facility; however, lenses of relatively 
Impermeable soils which may create additional, localized water-bearing 
zones above the Cape Cod Aquifer have been encountered. Records compiled 
by the Haste Disposal Engineering Division of this Agency (reference 11) 
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and E.C. Jordan Co. (reference 5, 6 and 8), as a part of the Installation 
Restoration Program, display ground water at levels ranging from 30-160 
feet below the surface, with Intermittent levels observed between 30-55 
feet. (The exact level varies with the topography.) It 1s recommended 
that each proposed well site location possess at least two adjacent wells - 
one penetrating each of these water-bearing zones Of more than one Is 
present) or at different levels within the protected aquifer. The exact 
depths at which these wells are to be screened should be determined onsite 
by qualified personnel, as the holes are drilled. 

(5) Five well sites are recommended to identify the Impact of 
these latrines on ground-water quality. One site should be located up- 
gradient of the subject latrines, to define the water quality prior to any 
influence from these structures. Existing wells - installed by E.C. Jordan 
Co., Roy F. Weston, Inc., or this Agency - and concomitant data were eval- 
uated to determine if background information was already available; how- 
ever, none of these sites were in areas adjacent to the subject field 
latrines. Therefore, it is recommended that the background well(s) be 
located on the eastern side of Barlow Road, just north of the Impact area. 
Specific grid coordinates and estimated depths to ground water for proposed 
well locations, as well as the latrines encompassed in tMs study are pre- 
sented in Appendix C. An additional well site should be located immediately 
adjacent to (and downgradient of) the latrine clusters of concern. This 
would be located just north of Buildings 22 and 23, along the tank trail. 
This site should provide information pertaining to the immediate/localized 
impact of the wastewater flows. The final three well sites would be locat- 
ed as far downgradient from the subject facilities as possible on installa- 
tion property, as indicated on Figure 2. The downgradient wells would 
provide data regarding the concentration and persistence of any contamina- 
tion (e.g., nitrates) emanating from the latrines, as well as provide 
general information regarding the quality of ground water leaving the 
installation boundary. This latter concern may prove critical, as little 
site-specific information was available regarding the location and use of 
water supply wells in this region. All proposed well sites are located 
along or near existing roads or tank trails, and would be easily accessible 
to drilling equipment. An analysis of the soil characteristics may be 
conducted at each site during the drilling operation. 

(6) The wells should be monitored for a minimum period of 1 year 
before assimilation and interpretation of the data. A proposed schedule 
would involve the collection of samples at least 4 times during the year - 
twice within 1 week of annual training exercises (utilizing this sector of 
the training area) and two other events during periods of relative nonuse 
1n the Fall-Winter months (e.g., November and March). This would provide 
Information regarding measurable, immediate impacts of leaching waste- 
waters, as well as the presence of persistent contamination, 1f any, from 
these sources. Sample analysis should be contracted to a reliable, certi- 
fied laboratory, whose results will be readily accepted by the State DEQE. 
The analyses recommended Include: nitrate and nitrite-nitrogen, total 
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Kjeldahl nitrogen, ammonia-nitrogen, total phosphates, specific conducti- 
vity, chlorides, total dissolved solids, pH, and temperature. (The latter 
two analyses, pH and temperature, should be conducted onslte at the time of 
sample collection). Additional parameters may be added 1f desired or re- 
quired by DEQE; however, these parameters should be kept to a minimum. 
(State ground-water quality standards for Massachusetts have not been 
published in the BNA Environmental Reporter, to date). Substances observed 
in any of the downgradient wells which are not present in the background 
wells should Indicate an adverse Impact imparted by leaching from the 
open-pit latrines - suggesting remediation by some measure of retrofit. 
The absence of contaminants, conversely, might Indicate the absence of such 
an Impact; thus, requiring no short- or long-term remediation. Extended 
monitoring - for an additional year, or whatever is required by the State - 
should be undertaken to confirm such conclusions. 

(7) The costs Incurred by this alternative action would Include 
the drilling, installation, and development of wells by a contractor, the 
collection and analysis of samples during the prescribed periods (over a 
1-2 year timeframe), and the Installation of requisite remedial measures, 
1f deemed necessary. As a result of discussions with DEQE or EPA author- 
ities, It may prove necessary to-jnstall monitoring well .clusters at 
specified locations (e.g., downgradient from all potential sources of 
contamination), In conjunction with the recommended retrofit addressed 1n 
paragraph 4c(4), to assure them that no continued leaching of contaminants 
may migrate to offpost water supply wells. 

e - Evaluation of Wastewater Input . The implementation of the afore- 
mentioned remedial measures would provide confidence that wastewater 
emanating from the field pit-latrines at Camp Edwards would not adversely 
Impact the ground-water systems. A further evaluation performed by local 
and state regulatory authorities may provide a similar conclusion; thus, 
precluding the need for further onslte construction/monitoring activities. 
Although, a paucity of information exists which hampers an adequate quan- 
titative evaluation of this wastewater Input, there are several factors in 
evidence which would support the notion that this contribution to ground 
water would be Insignificant. Generally the nutrient uptake capabilities 
of soil have been well documented (references 12, 19, 20, 22, and 23), 
which should significantly reduce the amount of contaminants reachlng'the 
ground water. The depth of unsaturated soils (e.g., 30-160 feet) overlying 
the protected sole source aquifer would also play a critical role with 
respect to nutrient loading which would occur. (For example, land applica- 
tion systems for the treatment of domestic wastewaters generally must 
possess a minimum of 5 feet between the ground surface and ground-water 
elevations). Generalized conclusions regarding contaminant Inputs are 
complicated by such factors as the rapid permeabilities observed In this 
region, as well as a lack of knowledge pertaining to site-specific contamin- 
ant dispersion characteristics and the potential impacts upon "downgradient" 
water supply wells 1n the area. Due to these confounding factors, It 1s 
therefore, difficult to recommend that no remedial action be undertaken 
regardless of the apparent Insignificance of contaminant and flow input'to 
ground water. 
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f- Regulatory Authorities Input . Armed with the Information provided 
and recommended In this report, the Installatlon/MARNG authorities should 
ask DEQE, and possibly EPA, as to what action they will require or recom- 
mend. Because of the political and legal controversy surrounding activities 
at Camp Edwards 1n recent years, along with the environmental sensitivity 
exhibited by neighboring communities, the State may predetermine that each 
of these structures should be retrofitted with a water-tight bottom to 
preclude the percolation of wastewaters. As previously mentioned, this was 

r stated to be the situation in an Environmental Assessment document published 

in 1985. Conversely, DEQE may concur with the discussion presented in para- 
graph 4e, consider the problem insignificant, and recommend that no action 
be taken. Ultimately, the action taken by installation personnel will be 
dependent upon the decisions and guidance provided by these regulatory 
bodies. 

5. CONCLUSIONS. Nitrate contamination of the Cape Cod Aquifer has 
historically posed a major concern for water resource planners in this 
region. Although it is apparent that the contaminant input Into ground 
-water from the subject wastewaters would be insignificant, the lack of 
detailed, site-specific information makes it difficult to substantiate or 
recommend this fact. Alternatively, the installation of -water-tight bottoms 
to transform existing structures into vault latrines may be accomplished to 
preclude all possibility of ground-water contamination from these sources. 
This information needs to be presented to DEQE and EPA to ascertain their 
guidance/requirements. The accumulation of solids in pit latrines needs to 
be removed and disposed of properly, on a recurring basis, to maintain 
amenable aesthetic conditions which would facilitate continued troop usage 
during training exercises. 






6. RECOMMENDATIONS. To ensure good environmental engineering practice, 
the following recommendations are made: 

a. Clean accumulated solids out of the existing field latrine pits 
prior to the next training season and at least annually thereafter (this 
report, paragraph 4b). 

b. Appraise the State DEQE and EPA of the existing situation and 
findings of this report, and solicit appropriate guidance (this report 
paragraph 4f). 

c. Install impermeable liners and concrete to retrofit latrine 
structures as vaulted facilities [this report 4c(4)]. 

7. TECHNICAL ASSISTANCE. Requests for services should be directed through 
appropriate command channels of the requesting activity to the Commander 
U.S. Army Environmental Hygiene Agency, ATTN: HSHB-ME, Aberdeen Proving' 
Ground, MD 21010-5422, with an information copy furnished the Commander 
U.S. Army Health Services Command, ATTN: HSCL-P, Fort Sam Houston, TX 
78234-6000. 
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APPENDIX A 
ABBREVIATIONS 



CERL 

DAC 

DEQE 

EPA 

FR 

MARNG 

mg/L 

MSL 

NNE 

OCE 

PH 



PW 

USAEHA 
USDA 
USGS 



U.S. Army Construction Engineering Research Laboratory 

Department of the Army Civilian 

Massachusetts Department of Environmental Quality Engineering 

U.S. Environmental Protection Agency 

Federal Register 

Massachusetts Army National Guard 

miligrams per liter 

Mean Sea Level 

North-Northeast 

Office of the Chief of Engineers 

The negative logarithm of the effective hydrogen ion 

concentration used in expressing both activity or 

alkal inity 
Proposed well 

U.S. Army Environmental Hygiene Agency 
U.S. Department of Agriculture 
U.S. Geological Survey 
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APPENDIX B 
PERSONNEL CONTACTED 

1. LTC Joseph Roy, MARNG, Facility Manager 

2. LTC Anthony Clmlno, MARNG, Administrative Assistant 

3. CPT Edward Pesce, MARNG, Facilities Engineer 

4. 2LT Robert Cannon, MARNG 

5. Ms. Mary Lou Bote 11 ho. Real Property Clerk 

6. Ms. Elenora Babij, HQ STARC Environmental Protection Specialist 
Bureau' Jamie Rappaport ' Environmental Specialist, U.S. Army National Guard 
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APPENDIX C 
FIELD LATRINE AND PROPOSED WELL LOCATIONS 



Bui Iding 


Grid 


Ground-Water 


Estimated Depth to 


No. 


Coordinates* 


Elevationf 


Ground Water* 


16 


749205 


60+ feet above MSL 


120+ 


17 


749206 


60+ feet above MSL 


110+ 


18 


748213 


47 feet above MSL 


165+ 


19 


756214 


42 feet above MSL 


110 


20 


757213 


45 feet above MSL 


105 


21 


755203 


60+ feet above MSL 


35-40 


22 


756205 


60+ feet above MSL 


30+ 


23 


757205 


60+ feet above MSL 


30+ 


24 


757201 


60+ feet above MSL 


60+ 


25 


742205 


60+ feet above MSL 


130+ 


PW1 


743196 


;60+ feet above MSL 


120+ 


PW2 


756206 


60+ feet above MSL 


30+ 


PW3 


755216 


40 feet above MSL 


90 


PW4 


756215 


41 feet above MSL 


100 


PW5 


757213 


43 feet above MSL 


95 



Grid coordinates were extracted from special installation map, reference 16 
t Approximate ground-water elevations obtained from special map of water 
table contours, reference 15. 

* Estimated values obtained from special map of water table contours 
(reference 17) and special topographic map of Camp Edwards (reference 18) 
Units - feet from surface. 
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